ABSTRACr A purified rabbit liver membrane protein that binds desialylated yeoproteins has been shown to be a mitogen for human peripheral Iymphocytes. The mitogenic activity is specific for desialylated thymus-derived (T-cells. The loss of mitogenicity upon exposure of the binding protein to neuraminidase and the inhibitory potency of asialo-orosomucoid support-the conclusion that the site involved in the binding of asialoglycoproteins is also responsible for the mitogenic effect on desialylated lymphocytes. The potential relevance of this phenomenon to the etiology of hepatocellular necrosis is considered.
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Mitogens induce lymphocyte transformation by reacting with specific carbohydrate residues on the surface membrane of the cell (1, 2) . The target sites for mitogens such as phytohemagglutinin (PHA), concanavalin A (Con A), or periodate are fully exposed on the cell surface, whereas the sites for soybean agglutinin (SBA), peanut agglutinin (PNA), and galactose oxidase are masked by sialic acid residues and require treatment with neuraminidase prior to activation. The penultimate galactose residues, exposed by the enzymatic release of sialic acid, are presumed to be the target site for the latter mitogens (3) (4) (5) .
The isolation and characterization of a rabbit liver binding protein specific for galactose-terminated glycoproteins has been described (6, 7) and the protein has been shown to possess the lectin-like ability to agglutinate erythrocytes (8) . In some species, agglutination was made manifest only after neuraminidase treatment of the cells.
The present report extends these findings with the demonstration that this t To whom reprint requests should be addressed. and desialylated as described previously (11) . The hepatic protein, purified to homogeneity from whole rabbit liver by affinity chromatography (7), had a specific binding activity of 40 ,g of asialo-orosomucoid per mg of binding protein.
Isolation of Cells. Circulating mononuclear cells were obtained from the peripheral blood of normal human subjects by Ficoll-Hypaque gradient centrifugation (12) , and contained 70-90% lymphocytes, 10 Fractionation of Lymphocytes. Lymphocytes described above were fractionated by the sheep red blood cell rosetting method (13) . Lymphocytes forming or not forming rosettes with sheep erythrocytes are referred to as thymlus-derived (T)-lymphocytes or B-lymphocytes, respectively.
Lymphocyte Cultures. Lymphocytes (1 X 106/ml), suspended in RPMI 1640 medium containing heat-inactivated fetal calf serum (5%) and supplemented with penicillin (100 units/ml) and streptomycin (100,ug/ml), were cultured (0.2 ml aliquots) in flat bottom microwells (Microtest II, Falcon 3040) at 370 in a 95% air/5% CO2 atmosphere for 72 hr. At 20 hr prior to the termination of the incubation, 2 In an earlier report, Woodruff and Gesner (17) demonstrated that neuraminidase-treated lymphocytes accumulated in the liver and the possibility should be considered that such lymphocytes are removed from the circulation by a mechanism similar to that described for desialylated glycoproteins (16) .
Of more immediate pertinence, however, are the very recent studies of Woodruff and Woodruff (18, 19) on the interaction of influenza virus and lymphocytes. After brief incubation of thoracic duct lymphocytes with influenza virus at 370, sialic acid was liberated from the cell surface as a consequence of the viral neuraminidase. Upon subsequent infusion of these lymphocytes into syngeneic recipients, the lymphocytes accumulated predominantly in the liver with their recovery in the lymph nodes and spleen being severely reduced. These observations lend strong support to the hypothesis that infection by myxoviruses, or by any agent exhibiting niettraminidase activity, may result in the hepatic entrapment of desialylated lympho- The hepatic binding protein (1 mg/ml) and concanavalin A (0.04 mg/ml) were incubated with neuraminidase (final concentration, 50 units/ml) for 30 min at 37°. Aliquots of 10 Al were added to the appropriate cell cultures in a total volume of 0.2 ml and the assay was carried out as described in Materials and Methods.
cytes. In view of the known potential of mitogen-stimulated lymphocytes for cytotoxicity (20) , the binding protein, present on the plasma membrane of hepatocytes (21), appears to be a possible factor in the onset of hepatocellular necrosis of unknown etiology.
